The microgastrine braconid wasp genus Venanus was erected by Mason (1981) to accommodate Microplitis minutalis Muesebeck and three other putatively related new species (Venanus chilensis Mason, Venanus helavai Mason, and Venanus peruensis Mason) from the Andes, and one species (Venanus pinicola Mason, the type) whose range extends into northwestern North America. Few natural history details were known from the Þve described species at that time other than for V. pinicola, which was recorded from various leafmining and needlemining microlepidopterans in subalpine forests in the Rocky Mountains. Mason (1981) speculated that Venanus seemed most closely related to Venanides Mason, but might alternatively show a relationship to Rasivalva Mason.
His speculations seem largely based on the shared characteristic of the very minute setation on the ovipositor sheaths of these genera. Molecular and combined-data phylogenetic studies (Mardulyn and WhitÞeld 1999; WhitÞeld et al. 2002; Banks and WhitÞeld 2006) have not conÞrmed either relationship, but also have not yet included enough putatively related taxa to conÞdently conclude where Venanus Þts within Microgastrinae.
Recent survey studies in South America (WhitÞeld et al. 2009 ) have revealed the presence of additional species, three of which are described here along with additional natural history data that signiÞcantly extend the known host range for the genus. Two of the new species were recovered by a relatively recently initiated plant/caterpillar/parasitoid rearing inventory in the eastern Andes of Ecuador initiated by Lee Dyer, Grant Gentry, Harold Greeney and Tom Walla (http://www.caterpillars.org) funded by the National Science Foundation Biotic Surveys and Inventories program and now with additional Principal Investigators. The project is based at the Yanayacu Biological Station in Napo Province, Ecuador (http://www. yanayacu.org), and focuses on uncovering trophic relationships among plants, caterpillars and their parasitoids in an undersurveyed ecosystem (tropical montane forest). The third species was reared by C.R. during a survey of quinoa pests and natural enemies in the Peruvian Andes as part of an international collaboration. A few other apparent new species are found in collections but are currently represented by specimens of only one sex and with no host data. It seems preferable to wait until a thorough revision is conducted to describe those species.
The three new reared species are described and diagnosed via a key to all currently known species of Venanus. New illustrations, including scanning electron micrographs, are presented for the previously described species, which are difÞcult to distinguish conÞdently using only the brief descriptions and drawings of Mason (1981) . Two of the three new species, as well as V. helavai, were reared from larvae of Pyralidae, indicating that this host family may be a more typical host group for Venanus than the previous records of leafmining and needlemining host caterpillars would suggest. Nevertheless, the third new species was reared from Gelechiidae which begin their larval lives as leafminers.
Materials and Methods
Morphological terminology used in the species descriptions is from Huber and Sharkey (1993) , Schuh (1989) , Mason (1981), and WhitÞeld (1997) . The cuticular sculpturing terminology follows Harris (1979) , and the wing venation terminology is a variation of the ComstockÐNeedham system used by Sharkey and Wharton (1997, Fig. 15) .
Scanning electron micrographs (SEMs) were taken using an XL30 ESEM-FEG electron microscope (Philips, Hillsboro, OR) at the Beckman Imaging Technology Group Microscopy Suite (University of Illinois at Urbana-Champaign, IL). Wing illustrations were traced from digital photographs taken using a JVC GC-QX5HD digital still camera mounted on an MZ125 stereomicroscope (Leica, Wetzlar, Germany). Habitus photos were taken using a DFC290 HD camera (Leica) attached to an Mz7/5 microscope (Leica), and processed using CombineZP software (www. hadleyweb.pwp.blueyonder.co.uk/).
Key to Venanus spp. (Especially Females)
1. Metasomal tergite I with slight constriction in width nearer anterior end (Figs. 24 and 29) and very long (at least 2ϫ as long as apically or basally broad); metasomal tergite II (raised part) rather parallel-sided and close to 2ϫ as long as broad; propodeum with median longitudinal carina pronounced in the anterior third, sometimes percurrently (Fig. 24) Rasmussen & Whitfield (Figs. 2 and 5Ð 6, 9 Ð10, 13, 19, 25) Holotype Female. Body length 1.8 mm, forewing length 2.0 mm.
. V. peruensis Mason

Descriptions of New Species Venanus kusikuyllurae
Coloration. Body entirely black except medium brown maxillary and labial palpi, dark brown laterotergites and proximal third of hind tibiae (Fig. 2) .
Head. Frons densely punctate, convex, slightly raised along midline (Figs. 5Ð 6). Antennae clearly shorter than body; ßagellomeres short, stout, with a single rank of placodes.
Mesosoma. Pronotum with dorsal groove absent (Fig. 13) ; ventral one strong and crenulate. Mesoscutum faintly punctate, more obviously so anteriorly, surface nearly smooth posteriorly. Scutoscutellar scrobe weakly arched, composed of 15 or so very Þne punctures. Scutellar disc elongate-triangular, with very faint punctation, setae only present peripherally. Metanotum strongly overlapped medially by posterior edge of scutellum, nearly obscuring anteromedial depression. Propodeum Þnely rugulose throughout, less strongly so on seimicircular raised anteriomedial region; medial carina represented by indistinct rugulosity, not percurrent.
Legs. Fore tarsi with slightly enlarged and ßattened apical tarsomeres (Fig. 9) ; middle legs normally proportioned; hind femora slightly thickened; inner hind tibia spur 1.3ϫ as long as outer.
Wings. Membrane very lightly infumate (Fig. 19) ; stigma and major veins tinted deep grayish brown but strongly translucent; R1 (metacarp) just longer than stigma, extending 0.75 distance to end of 3RS spectral vein along wing edge; r slightly longer and 2RS; 3RSa and r-m more or less equal in length, closing a strongly rounded subquadrate areolet. Vannal lobe of hindwing convex but slightly ßattened, with even short fringe.
Metasoma. Metasomal tergite I Ϸ1.9ϫ as long as anteriorly broad, narrowing gradually over posterior half, posteriorly half as broad as at anterior end, Þnely sculptured anteriorly but nearly smooth and polished medially over posterior third (Figs. 10 and 25) . Metasomal tergite II smooth, slightly elevated, 1.3ϫ longer than broad and very clearly demarcated laterally by smooth grooves that remain well demarcated as they diverge out to lateral margins of tergum; posterior margin demarcated by very Þne, less obvious groove. Remaining terga of normal unscuptured, overlapping form, more polished and hairless medially than is typical of Microgastrinae. Hypopygium fairly short, evenly sclerotized medially. Ovipositor sheaths exserted but not extending beyond posterior tip of abdomen, mostly polished with a few small hairs subapically.
Males. Very similar to females except antennae longer than body and with most ßagellomeres with two ranks of placodes, front tarsi not modiÞed.
Cocoons. White, Þnely woolly and solitary, found near host. Historia Natural, Lima; The International Potato Center, Lima; The Illinois Natural History Survey, Champaign, IL; and the National Museum of Natural History, Washington, DC.
Etymology. This wasp is from the heart of the former Inca empire. One of the most powerful leaders (before the arrival of Europeans) was Pachacutec, whose daughter was Kusi Kuyllur (in the Quechua language; Cusi Coyllor in Spanish). The meaning is "cheerful star."
Biology and Comments. During a survey of insects associated with quinoa, Chenopodium quinoa Willdenow (Chenopodiaceae), an important staple food crop of the Andean region of Latin America, we found this hitherto undescribed species of Venanus and its host. The primary agricultural pest of quinoa in Peru and Bolivia are the quinoa moths Eurysacca quinoae Povolný and Eurysacca melanocampta (Meyrick) (Lepidoptera: Gelechiidae), found to associate principally with plants of the family Chenopodiaceae and possibly also Solanaceae (Rasmussen et al. 2003) . From Chenopodiaceae, the moths have been reported from quinoa and kañ iwa (Chenopodium pallidicaule Aellen), as well as native species such as Chenopodium ambrosioides L. and others (Zanabria and Banegas 1997; Rasmussen et al. 2001a ). E. melanocampta is distributed throughout xeromontane habitats from Argentina and Chile in the south to Colombia in the north (Povolný and Valencia 1986, Povolný 1997 ). The second species, E. quinoae, was recently described as a distributional limited pest, but recent sampling efforts have shown that it is actually widespread in Peru, in some areas forming the main pest (Rasmussen et al. 2001a) . A third species, Eurysacca media Povolný , was recorded from quinoa in Chile (Lamborot et al. 1999) .
First-instar larvae of Eurysacca are leafminers in quinoa, whereas later instars feed by chewing or scraping foliage, with a preference for the inßorescence. Later instars may make shelters by rolling leaves. Adults are active at dusk and night (Rasmussen et al. 2003) . Parasitoids were collected and evaluated from both Eurysacca larvae as well as sweep-netting over stands of quinoa. Third-to Þfth-instar larvae of E. quinoae were sampled in the Þeld for rearing on quinoa plants in the laboratory (International Potato Center, Lima, Peru). The dominant parasitoids reared were an undescribed genus of Ichneumonidae and an undescribed species of Phytomyptera (Diptera, Tachinidae) (Rasmussen et al. 2001b ). Other parasitoid species reared from Eurysacca included Venanus kusikuyllurae, as here reported. The species was previously reported unofÞcially from Þeld studies as "Microplitis sp." (Microplitis is a related microgastrine genus that somewhat resembles Venanus, especially in wing venation). Overall parasitism of Eurysacca was usually between 27 and 31% (Rasmussen et al. 2001b) . Venanus was never abundant, reaching the highest level in Puno at 0.5% of all reared Eurysacca larvae (N ϭ 1019). This is consistent with earlier data from Delgado (1989) , who found 0.4% (N ϭ 1890) parasitism in Puno from Venanus. The majority of the specimens here studied, were collected by sweep-netting quinoa Þelds near Huancayo at the International Potato CenterÕs Þeld station "La Victoria." Of the parasitic Hymenoptera recorded in ßight over the quinoa Þeld, 10.8% (N ϭ 223) were Venanus. (Figs. 1 and 11, 17, 23) Holotype Female. Body length 2.7 mm, forewing length 2.7 mm.
Venanus greeneyi Whitfield & Arias-Penna
Coloration. Body entirely black except maxillary and labial palps pale yellow-brown; fore tibiae, fore and mid tarsi, and hind trochanters dark brown; laterotergites deep brown (Fig. 1) .
Head. Frons wider than high, weakly narrowing toward clypeus, convex and coarsely punctate. Antennae strongly curled but length clearly only approximately two thirds of body length; ßagellomeres short and stout, with only a single irregular rank of placodes (as in Fig. 8) .
Mesosoma. Pronotum with dorsal groove indistinct to absent (Fig. 11) , ventral groove well developed and crenulate. Mesoscutum distinctly but shallowly punctate throughout, becoming shinier posteriorly between more widely spaced punctures. Scutoscutellar scrobe slightly arched medially, composed of approximately eight deep, Þne pits. Scutellar disc strongly triangular, weakly convex, with distinct but widely spaced punctation. Metanotum medially strongly overlapped by posterior edge of scutellum, nearly obscuring medial depression. Propodeum coarsely rugulose throughout, with more widely spaced rugulae posteromedially; medial carina not strongly developed but discernible through most of propodeal length.
Legs. Fore and middle legs with tarsomeres 2Ð 4 short, distal tarsomere swollen and ßattened. Hind coxae extending to just beyond posterior end of metasomal tergite II. Inner hind tibial spur Ϸ1.5ϫ as long as outer.
Wings. Membrane lightly infumate (Fig. 17) . Stigma and major forewing veins very dark brown. R1 (metacarp) longer than stigma, extending 0.75 distance from tip of stigma to end of 3RS spectral vein along wing edge. Forewing veins r and 2RS each straight, approximately of same length. 3RSa longer than r-m; r-m with depigmented bulla; resulting areolet clearly four-sided but approaching triangular; 2M slightly thickened distally relative to other veins of areolet. Hindwing vannal lobe very slightly ßattened beyond midlength, evenly but sparsely fringed.
Metasoma. Metasomal tergite I just over 2ϫ as long as broad, slightly broader posteriorly than anteriorly and nearly straight-sided over posterior 0.7 (Fig. 23) ; surface very Þnely and longitudinally rugulose with triangular raised medial apical boss extending from junction with metasomal tergite II. Metasomal tergite II Ϸ1.3ϫ as long as broad, slightly broadening posteriorly; surface very Þnely rugulose, becoming nearly smooth medially. Laterotergites medium brown, relatively shiny. Remaining terga of normal unsculptured, overlapping form, relatively smooth and hairless medially. Hypopygium relatively short but sharply angled at tip, evenly sclerotized medially. Ovipositor sheaths short but exserted, nearly straight, very slender and with only a few tiny hairs near tip.
Males. Very similar to female except: antennae slightly longer than body, most ßagellomeres much longer than in female and with two ranks of placodes; legs more slender and without fore and middle leg tarsal modiÞcations of female.
Cocoons. Whitish, Þnely woolly and solitary.
Hosts. Pyralid shelter-making caterpillars on Boehmeria bullata Kunth and Phenax rugosus Wedd (Urticaceae).
Etymology. Named for Harold Greeney, owner and director of the Yanayacu Biological Station and Center for Creative Studies.
Material Examined. Holotype female: ECUADOR: Napo Province, Yanayacu Biological Station, 00Њ 36ЈS, 77Њ 53Ј W, 2,100-m elevation, reared ex pyralid larva on B. bullata (Urticaceae), rearing code 26088. Paratypes:
rugosus, rearing codes 28562 and 28397; 1 male, same data but August 2007 and reared from pyralid larva on P. rugosus, rearing code 25487; 1 female, same data but 1,900 m, January 2006 and reared from pyralid host on Cecropia sp.; 1 male, same data but collected as cocoon inside a pyralid-like shelter on P. rugosus, rearing code 37071.
Holotype deposited in National Museum of Natural History, Washington, DC. Paratypes deposited in National Museum of Natural History; Illinois Natural History Survey, Champaign, IL; PontiÞca Universidad Cató lica del Ecuador Entomological Collection, Quito; Museo Ecuatoriano de Ciencias Naturales, Quito.
Hosts. Pyralid caterpillars on P. rugosus amd B. bullata (both Urticaceae).
Comments. This species differs biologically from the species immediately below by developing solitarily in its host, and by the plant groups attacked by the host caterpillars. It is relatively distinctive morphologically among the Andean Venanus species.
Venanus yanayacuensis Arias-Penna & Whitfield (Figs. 3Ð 4, 16, 21, 29) Holotype Female. Body length 2.4 mm, forewing length 2.6 mm.
Coloration. Body entirely black except antennae, maxillary and labial palps, mandibles, hypopygium and legs (all coxae, trochanters and basal part of femora of middle and hind legs dark brown, hind tarsi light brown, other segments light-yellow brown) (Fig. 3) .
Head. Frons convex and evenly punctate ventrally near clypeus, deeply concave dorsally, smoother and shinier near antennal sockets. Antennae slightly shorter than body, not strongly curled, ßagellomeres with placodes in two sometimes uneven ranks; proximal ßagellomeres more elongate than more distal ßagellomeres.
Mesosoma. Pronotum with ventral groove much more strongly developed than dorsal grove (Fig. 16) . Mesoscutum ßat medially, with small sparse punctures. Scutoscutellar scrobe formed of a curved line of tiny deep pits. Scutellum triangular, shiny, and smooth with sparse punctation. Metanotum not strongly overlapped medially by posterior edge of scutellum; medial depression thus broadly exposed. Propodeum rectangular and shallowly and fairly evenly convex; surface not uniformly rugulose: anteriorly with even Þne rugulosity medially and laterally; posterior to the indefinitely marked transverse carina with coarser curved rugulose/rugose sculpturing; medial carina very Þne and weak but usually percurrent.
Legs. Fore and middle legs with Þfth tarsomere relatively ßattened and swollen, tarsomeres 2Ð 4 as long as wide (round in cross-section). Hind coxa extending to just beyond posterior end of metasomal tergite II. Inner hind tibial spur 1.5ϫ as long as outer.
Wings. Membrane lightly infumate (Fig. 21) . Stigma light brown except dorsal edge dark brown; parastigma, CϩScϩR and R1a dark brown; r-m and intersection of 1Rs, 2RsϩM and 2M spectral, the other veins light brown. Vein R1 (metacarp) longer than stigma, extending 0.75Ð 0.8 distance to end of 3RS fold along wing edge. Vein r straight, distal part of 2M swollen. Areolet four-sided but with side formed by r-m very much the shortest. Vannal lobe of hindwing ßattened subapically with long fringe throughout.
Metasoma. Metasomal tergite I 2ϫ as long as broad, narrowing subanteriorly to form asymmetrical hourglass shape, strongly rugulose (Fig. 29) . Metasomal tergite II parallel-sided, smooth and shiny, 1.7ϫ as long as wide. Laterotergites I and II dark brown. Remaining terga smooth and shiny with long and sparse pubescence concentrated laterally. Hypopygium relatively short, bluntly angled apically. Ovipositor sheaths short but partially exserted, slender and with only a few tiny hairs concentrated toward tip.
Male. Similar to female except more slender, with long legs, antennae longer than body and all ßagel-lomeres subequal in size. Fore and middle leg tarsi less strongly modiÞed.
Cocoon. White, Þnely woolly and tapering at ends, gregarious, spun separately (Fig. 4) .
Host. Reared from pyralid larvae on Baccharis latifolia (Asteraceae).
Etymology. Named for the Yanayacu Biological Station, where this species was Þrst discovered and reared from hosts. Holotype deposited in National Museum of Natural History, Washington, DC. Paratypes deposited in National Museum of Natural History; Illinois Natural History Survey, Champaign, IL; PontiÞca Universidad Cató lica del Ecuador Entomological Collection, Quito; Museo Ecuatoriano de Ciencias Naturales, Quito.
Comments. This species is similar to V. pinicola but differs in: medial metanotal depression fully exposed and not overlapped by posterior part of scutellum (Fig. 16) ; metasomal tergite I narrowing deeply subanteriorly to form hourglass-shape but broadening posteriorly (Fig. 29) . Mason (Figs. 12 and 18, 24) Diagnosis. The female differs from the previously described male in: propodeum uniformly rugulose but not partly polished anteriorly; median carina only strong in the anterior third (also see key). Proximal ßagellomeres more elongate than the distal ßagellom-eres. Metasomal tergite I less strongly hourglassshaped, more nearly parallel-sided and slender. Fore and middle legs with coxa and middle part of femur dark brown, other segments light brown, hind leg trochanter light brown and the other segments dark brown.
Venanus helavai
Host. Specimens were reared from Pyralidae on Myrsine coriacea (Myrsinaceae). Cocoons whitish, tapered at both ends, gregarious but spun separately.
Material Examined. 4 females, 1 male: ECUADOR: Napo Province, Yanayacu Biological Station 00Њ 35.9 S, 77Њ 53.4 W, 2,163 m, reared 01-IXÐ26-X-2007, rearing code 26212.
Comments. The original description was made from the male (collected in Colombia). This is the Þrst time that both female and the biology of the species are reported, and that the species was reported from Ecuador. We are able to associate the two sexes because they emerged together (gregariously) from the same host.
